AMENDMENTS TO CLAIMS 

Lis ting of Claims: 

1. (Canceled). 

2. (Previously l*resented) The system of cbim 18 wherein said downhole teceiver comprises a 
flow meter or a pressure sensor. 

3. (Previously Presented) A system for generating a signal for commimicating with a downhole 
assembly comprising: 

a transmitter for generating said signal in a flow of fluid being directed downhole 
through a drill string; 

a control system fi>r operating said transmitter without stoi^ing said pumpmg; and 

a downhole receiver for receiving said signal and decoding said signal; 

wherein said downhole receiver is a pressure while drilling tool that measures pressure 
within the drill string only. 

4. (Previously Presented) The system of clann 1 8 wherein said decoded signal is an instmction to 
the downhole assembly. 

5. (Previously Presented) The system of claim 1 8 further comprising a downhole master controller 
for distributing said decoded signal to a component of said'downhole assembly. 

6. (Previously Presented) The system of claim 18 wherein said downhole receiver further 
comprises: 

a scheme for filtering said signal; and . 
an algorithm for decoding said signal. 

7. (Original) The system of claim 6 wherein said algorithm interprets one bit of information in a 
minimum of approximately two seconds. 
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8. (Original) The system of claim 6 wherein said algorithm fiirther perfonns an error-checking 
flmcdon. 

9. (Canceled). 

10. (Previously Presented) The system of claim 18 wherein said flow restrictor is changeable to 
adjust said quantity. 

II- (Previously Presented) Tlie system of claim 18 wherein said flow restrictor is disposed in a 
manifold including a means for changing said flow restrictor to adjxist said quantity. . 

12* (Previously Presented) The system of claim 18 wherein said flow restrictor is disposed 
upstream of said flow control device. 

13. (Original) The system of claim 12 wherein said flow restrictor reflects pressure pulses generated 
by the flow control device. 

14. (Previously Presented) The system of claim 18 wherein said flow restrictor is a bit jet nozzle 
having an orifice therethrough. 

15. (Previously Presented) The system of claim 18 wherein said flow restrictor is fonned of 
tungsten carbide. 

16. (Previously Presented) The system of claim 18 wherein said control system moves said flow 
conlxol device between said open position and said closed position to generate said signal. 

17. (Previously Presented) The system of claim 18 wherein said flow control device further 
includes an actuator 
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18. (Previously Presented) A system for derating a signal for communicatiiig with a downhole 
assembly comprising: 

a transmitter for generating said signal in a flow of fluid being directed downhole; 
a control System for operating said transmitter without stopping said pun:5)ing; and 
a downhole receiver for receiving said signal and decoding said signal; 
wherein said transmitter comprises: 

a flow control device being moveable between an open position and a 
closed position; said open position allowing a quantity of said fluid to flow 
through a bypass line; 

a flow i^stiictor that sets said quantity; 

a flow diverter; and 

a backpressure device. 

19. (Original) The system of claim 18 wherein said flow diverter is disposed between said flow 
restrictor and said flow control device. 

20* (Original) The system of clahn 18 wherein said flow diverter is shaped to streamline tlie flow. 

21. (Original) The system of claim 18 wherein said flow diverter is constructed of materials that 
minimize wear. 

22. (Original) The system of claim 18 wherein said backpressure device is located downstream of 
said flow control device. 

23 . (Original) The system of claim 1 8 wherein said backpressure device is a bit jet nozzle having an 
orifice therethrough. 

24. (Previously Presented) A system for generating a signal for communicating with a downhole 
assembly comprising: 

a transmitter for generating said signal in a flow of fluid being directed downhole; 
a control system for operating said transmitter without stopping said pumping; and 
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a downhole receiver for receiving said signal and decoding said signal; 
wherein said transmitter comprises: 

a first flow control device having an open position and a closed position; 

said open position allowing a quantity of said fluid to flow thiou^ a first bypass 

line; 

a first flow restrictor that sets said quantity; 

a second flow control device having an on and an ofiT position; said on 
position allowing a percentage of said fluid to flow through a second bypass line 
when said first flow control device is in the open position; and 

a second flow restrictor that sets said percentage. 

25. (Original) The system of claim 24 wherein said quantity and said percentage may flow through 
said first and second bypass lines simultaneously. 

26. (Original) The system of claim 24 wherein said control system operates said first flow control 
device between said open position and said closed position to generate said signal. 

27. (Original) The system of claim 24 wherein said first flow control device is a pneumatically 
operated valve. 

28. (Original) Tlie system of claim 24 wherein said second flow control device is a valve. 

29. (Original) The system of claim 24 wherein said second flow control device is operated between 
the on position and the off position only when the first flow control device is in the closed position. 

30. (Original) The system of claim 24 whei^in said second flow control device further includes a 
pneumatically controlled actuator and control system that operates the second flow control device 
between said on position and said off position. 
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31. (Previously Presented) A system for generating a signal for conununicating wifli a downhole 
assembly comprising: 

a transmitter for generating said signal m a flow of fluid being directed downhole; 
a control system for operating said transmitter without stopping said punq>ing; and 
a downhole receiver for receiving said signal and decoding said signal; 
wherein said control system comprises: 

a computer for inputting an instruction; and 

a downlink controller for receiving said instruction from said computer and 
operating said transmitter to generate said signal. 

32. (Original) The system of claim 31 wherein said computer includes a graphical user inter&ce 
screen. 

33. (Original) The system of claim 31 wherein said control system fiirther comprises: 

a pneumatic assembly for operating a pneumatic actuator on said transmitter for 
generating said signal. 

34. (Original) The system of claim 33 wherein said pneumatic assembly comprises: 

a pair of air valves; 

a manual override manifold; and 

air lines including quick connect fittings. 

35. (Previously Presented) The system of claim 18 wherein said transmitter and said control system 
are intrinsically safe. 

36. (Previously Presented) A system for generating a low frequency signal in a flow of fluid being 
directed downhole for communicating with a downhole assembly comprising: 

means for bypassing a substantial quantity of fluid to generate said signal without 
stopping the pumping of said fluid; 

means for restricting the quantity of fluid being bypassed; and 

means for receiving said signal and decoding said signal into said instrucdoa 
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37. (Original) A system for coniniunicatmg with a downhole assembly comprising: 

a transmitter for generating a signal in a flow of fluid being directed downhole; said 
txBnsmitter comprising a flow control device and a flow restrictor; 

a control system for opexating said transmitter without stopping the fluid being pumped 
downhole; said control system comprising a computer and a downlink controller, and 

a downhole receiver for receiving said signal and decoding said signal; said downhole 
receiver comprising a pressure sensor. 

38. (Original) A system for sending simultaneous, bi-directional signals between a surface 
assembly and a downhole assembly comprising: 

a pump for continuously pumping a fluid between a surface location and a downhole 
location; 

a bypass line for generating a downlink signal within a first fi^equency band without 
stopping said pump; and 

a pulser for generating an uplinlc signal within a second frequency band; 
wherein said downlink signal and said uplink signal are generated simultaneously. 

39. (Origmal) The system of claim 38 wherein said downlink signal is generated by diverting a 
poition of said fluid through said bypass line. 

40. (Original) The system of claim 38 wherein said first fi-cqucncy band is between five and ten 
times lower than said second frequency band. 



41. (Canceled). 

42, (Previously Presented) A system for receiving and decoding a pressure pulse signal into an 
instruction to a downhole assembly comprising: 

a receiver for receiving said signal; and 

an algorithm for decoding said signal downhole; said decoding comprising: 
filtering said signal to generate a filtered signal; 
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cross-correlating said filtered signal using a template wavefotm to generate a 
processed signal; 

determiniiig said instnictiun fiom said processed signal; and 

perfomiing an error check to ensure said instruction was properly detetmined. 

43. (Previoxisly Presented) A system fbr receiving and decoding a pressure pulse signal into an 
instruction to a downhole assembly comprising: 

a receiver for receiving said signal; and 

an algorithm for decoding said signal downhole; said decoding comprising; 
filtering said signal to generate a processed signal; and 
determining said instmction fix>m said processed signal. 

44. (Previously I*resented) A method for communicating with a subsur&ce assembly comprising; 

introducing a series of pressure pulses into a fluid being pumped into a well without 
interrupting the pumping; 

receiving downhole a signal that includes the series; and 
decoding the signal; 

wherein each pulse has a duration above the shock wave regime. 

45. (Original) The method of claim 44 wherein the series of pressure pulses forms an mstruction. 

46. (Origmal) The method of claim 44 wherein the series of pressure pulses is introduced by 
bypassing a portion of the fluid being pumped into the well. 

47. (Original) The method of claim 44 wherein each pulse is one or more seconds in duration. 

48. (Original) The method of claim 44 wherein flie series of pressure pulses is introduced by 
opening and closing a flow control device. 

49. (Original) The method of claim 48 wherein opening the flow control device allows a portion of 
the fluid to flow thtx>ugh a bypass line. 
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50. (Original) The method of claim 49 wherein said portion is adjusted by a flow restrictor. 

51. (Original) The method of claim 48 wherein cq>emng the flow control device allows a portion of 
the fluid to flow through a first bypass Ime and a quantity of the fluid to flow through a second bypass 
line. 

52. (Original) The metfiod of claim 51 wherein a valve allows or prevails the quantity ftom 
flowing through the second bypass line. 

53. (Original) The method of claim 44 wherein decoding the signal comprises: 

passing the signal through at least one filter to create a processed signal; and 
passing the processed signal through an algorithm. 

54. (Original) The method of claim 53 wherein creating the processed signal comprises creating a 
filtered signal and cross-correlating the filtered signal with a template waveform. 

55. (Origmal) The method of claim 54 wherein creating the filtered signal comprises passing the 
signal through a median filter and a band pass filter. 

56. (Original) The method of claim 53 wherein passing the signal through the at least one filter 
removes noise and the DC component of the signal. 

57. (Original) The method of claim 54 wherein the template waveform is a bipolar square wave. 

58. (Original) The method of claim 53 wherein said processed signal comprises samples including a 
series of peaks with an interval of time provided between each peak. 

59. (Original) The method of claim 58 wherein each interval comprises a number of bits of 
information. 
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66. (Original) The method of claim 65 fiiith^ including: 

flltCTing the uplink series out of the first signal; and 
filtering the doiATilink series out of the second signal. 

67. (Original) The method of claim 65 wherein the second frequency band is between five and ten 



60. (Original) The method of claim 5S wherein the intervals form an instmction comprising at least 
one command interval, at least one data interval, and a parity interval. 

61. (Original) The mediod of claim 60 wherein the parity interval is for verifying that the 
instruction was properly received. 

62. (Original) The method of claim 58 wherein passing the processed signal through an algorithm 
comprises: 

determining each interval in the processed signal; 
calculating a value for each interval; and 
matching the value for each interval to a table entry. 

63- (Original) The method of claim 62 ftuther including error checking the calculated values. 

64. (Original) The method of claim 62 wherein determining each interval comprises: 

comparing each sample in the processed signal to a threshold; 

determining each peak in the processed signal from the samples that exceed the 
threshold; 

determining a time for each peak; and 
calculating the interval between the peak times. 

65. (Original) A method of achieving simultaneous, bi-directional communication between a 
sur&ce system and a downhole assembly comprising: 

transmitting to tlie downhole assembly a downlink scries of pulses within a first 
frequency band; 

transmitting to the eurSace system an uplink series of pulses within a second frequency 

band; 

receiving a lirst signal at the downhole assembly; and 
receiving a second signal at the suriace system. 
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73- (Original) The method of claim 72 wherein the monitoring and the adjusting are done 
continuously. 

74. (Currently Amended) A method [[fto]] for transmitting a computer command to a surfiice 
ttansmitter that generates downlink instruction signals to control a directional drilling op«ation at a 
drilling site wherein ^e computer command is transmitted from a location remote feom the drilling site. 

75. (Original) Hie method of claim 74 wherein the location remote from the drilling site is a 
command center capable of remotely controlling a plurahty of directional drilling operations at a 
plimility of different drilling sites. 

76. (Currently Amended) A method [[fro]] for automatically drilling a well borehole at a drilling 
site using bi-directional downlink and uplink signaling wherein the computer commands are transmitted 
either locally from the drilling site or from a location remote from the drilling site to a sur&ce 
transmitter that generates downlink signaling. 

77. ' (Original) The method of claim 76 wherein a drilling assembly and a surfece controller are 
programmed with a predetermined trajectory for the well borehole and the well borehole is 
automatically drilled by the drilling assembly. 

78. (Original) The method of claim 77 wherein the bi-directional signaling is used to maintain the 
drilling assembly on the predetermined trajectory. 

79. (Previously Presented) A method for sending downlink instruction signals without interrupting 
drilling and without interrupting the ability to simultaneously send uplink signals, to effect an opeiating 
change to any of a plurality of downhole tools in a downholc assembly. 

80. (Original) The method of claim 79 wherein the operating change is turning a tool on or off to 
reduce the total power consumed by the downhole assembly. 
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81. (Previously Presented) A method for sending downlink instmction signals without interrupting 
fluid circulation and without interrupting the ability to simultaneously send uplink signals, to eflect an 
operating change to any of a plurality of downhole tools in a downhole assembly; wherein tiie operating 
change is to take a sample using a drilling formation tester. 

82. (Canceled), 

83. (Original) The method of claim 79 wherein tlie operating change is to change between 
preprogrammed lookup tables, 

84. (Original) The method of claim 79 wherein the operating change is to alter parameters of a 
preprogrammed lookup table. 

85. (Original) A method for increasing or decreasing the data rate of downlfaik signaling to 
communicate an instruction to a downhole assembly utilising a plurality of preprogrammed lookup 
tables. 

86. (Original) The method of claim 85 wherein increasing or decreasing the data rate of downlink 
signaling comprises switchmg between preprogrammed lookup tables. 

87. (Original) The method of claim 85 wherein increasing or decreasing tlie data rate of downlink 
signaling comprises communicating an instruction to modify parameters in the preprogrammed lookup 
tables. 

88. (Original) The method of claim 85 further comprising increasing or decreasing die data rate of 
uplink signaling wherein the data rate of downlink signaling can be increased or decreased if the data 
rate of uplink signaling is increased or decreased. 

89. (Original) A method for achieving an effective high data rate of downlink signaling to 
conmiunicate an instmction to a downhole assembly utilizing a plurality of preprogrammed lookup 
tables. 

13 

19898^) /1 39 1. 22400 



£1 'd eBSZ1£lZdJ& 



3d 3S0d "8 AaiNOD 



90. (Original) The method of claitn 89 wherein the efifective high data rate of downlink signaling is 
achieved by switching between preprogrammed lookup tables, 

91. (Original) The method of claim 89 wherein the effective high data rate of downlink signaling is 
achieved by communicating an instruction to modify parameters in the preprogrammed lookup tables. 

92. (Original) A method of achieving high data rate downlink and uplink signaling wherein the data 
rate of downlink signaling can be increased when the data rate of uplink signaling is increased. 
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